Aims: Alcohol problems are most prevalent in young adulthood and decrease thereafter, but some studies find that racial/ethnic minorities have elevated alcohol risk beyond the 20s. This study examines racial/ethnic differences in the transitions into and out of alcohol problems, and whether these are explained by heavy drinking (HD), socioeconomic disadvantages and adult role transitions from the 20s to 30s. Short summary: Racial/ethnic groups had similar risks for earlier onset and recurrence/persistence of alcohol problems, but Blacks were at significantly greater risk than Whites for later onset in the 30s. Cumulative poverty and heavy drinking explained away this disparity, and were risk factors for recurring/persistent problems. Methods: Using data from the US National Longitudinal Survey of Youth 1979-1994 waves (n = 6098), past-year alcohol problems were measured in 1989 (mean age = 28) and in 1994 (mean age = 33) among drinkers. Patterns of alcohol problems were categorized as no problems, earlier onset in 20s/offset in 30s, later onset in 30s, and recurrence or persistence (at both time points). Multinomial regression models adjusted for demographics, cumulative poverty, HD and timing of social role transitions (marital, parental). Results: Compared to Whites, Blacks and Hispanics had similar risks for earlier alcohol problems but greater risk for developing problems in their 30s (AORs = 1.69 and 1.27, respectively, for later onset versus no problems); however, only the Black-White disparity was statistically significant. This was eliminated after taking into account cumulative poverty and lifecourse HD. There were no racial/ethnic differences in risk for recurring/persistent alcohol problems, which were associated with greater cumulative poverty and HD. Conclusions: While Whites appear to 'age out' of alcohol problems in their 30s, Blacks are at greater risk after young adulthood. These findings signal a need for interventions that target racial/ ethnic minorities beyond young adulthood.
INTRODUCTION
Epidemiological studies consistently show that heavy drinking (HD) and alcohol problems are highest in young adulthood, and then decline with age (Dawson et al., 2005; Hasin et al., 2007; Williams et al., 2018) . This decline is a positive finding, given the significant social and economic costs associated with alcohol-related problems (Centers for Disease Control and Prevention, 2011; Sacks et al., 2015) . However, some research finds that the timing of the peak and decline of HD (Evans-Polce et al., 2015) and progression to alcohol problems appear to differ across racial and ethnic groups (Alvanzo et al., 2011; Lopez-Quintero et al., 2011) . Non-Hispanic Whites and Hispanics reach their highest levels of HD in the 20s while non-Hispanic Blacks show comparatively lower (Muthén and Muthén, 2000) or similar (Grant et al., 2012) levels. Importantly, some studies suggest that Hispanics and Blacks have more enduring HD patterns than Whites (Caetano and Kaskutas, 1995; Mulia et al., 2017) , and that racial/ethnic disparities in alcohol problems become pronounced after young adulthood (Muthén and Muthén, 2000; Mulia et al., 2017) .
Compared to HD, few studies have examined disparities in alcohol problems across the life course and distinguished onset from recurrence (Grant et al., 2012) . Cross-sectional research has suggested less remission of alcohol problems among minorities (Dawson et al., 2005) , consistent with results from one-time follow-up studies to the US National Alcohol Survey (NAS) and National Epidemiologic Survey of Alcohol and Related Conditions (NESARC). In the latter, disparities in alcohol problems varied by age group and according to onset versus recurrence, but show a pattern of greater minority risk at older ages (Caetano and Kaskutas, 1996; Grant et al., 2012) . Longitudinal studies are needed to confirm these findings and to attempt to explain them. If racial/ethnic differences in alcohol risk change over the life course, such that the lower or similar risk of minorities at younger ages reverses and gives way to greater risk at older ages, then a pressing question to address is why the racial/ethnic patterning of alcohol problems during this developmental period changes.
Conceptual framework
To understand racial/ethnic differences in alcohol problems, this study applies a life course framework and cumulative disadvantage theory (Dannefer, 2003; Elder et al., 2003) . A key life course principle concerns the existence and timing of turning points which can alter behavioral trajectories (Elder et al., 2003) . Prior studies have documented an 'aging out' of HD and alcohol problems during young adulthood, coinciding with the transition into adult social roles of marriage and parenthood (Bachman et al., 1997b; Dawson et al., 2006) . However, the change in alcohol risk may depend on the timing of this role transition. Early transitions into adulthood have been associated with lower socioeconomic status (SES) (Furstenberg, 2008; Lui et al., 2014) and an increased risk for alcohol problems. While marriage is often associated with reduced risk of alcohol problems, possibly reflecting both selection of non-problem drinkers into marriage as well as a reduction of problem drinking after marriage (Miller-Tutzauer et al., 1991; Bachman et al., 1997b) , getting married early can interfere with educational attainment and result in marital distress and subsequent divorce that increases alcohol risk (Kretsch and Harden, 2014) . Similarly, while becoming a parent generally has been shown to reduce HD, early parenthood has been associated with social and economic stresses (Pearlin et al., 2005) which may lead to increased alcohol use (Yang et al., 2007) . Surprisingly, studies of 'aging out' tend to overlook racial/ethnic differences in the transition to adult social roles, even though Blacks have lower marriage rates and earlier onset of parenthood than Whites (Raley and Sweeney, 2009; Kim and Raley, 2015) , and Hispanics often transition to marriage and parenthood earlier than Whites (Vega, 1990; Oropesa and Landale, 2004) . Given these timing differences, adult role transitions could have varied effects on alcohol problems across racial/ethnic groups and might help to account for alcohol-related disparities.
A second life course principle relates to the 'long arm of childhood' and its influence on social and health outcomes (Elder et al., 2003) . Early life experiences and the accumulation of disadvantages can have a profound effect on health behaviors and outcomes later in the life course (Dannefer, 2003) , including heavier drinking in adulthood (Cerdá et al., 2011) , and escalating risk for alcohol problems beyond young adulthood (Muthén and Muthén, 2000) . Importantly, the accumulation of disadvantage across the life course and even across generations is greater for Blacks and some Hispanics than Whites (Darity and Nicholson, 2005; Shuey and Willson, 2008; Kochhar et al., 2011) . Inequalities between racial/ ethnic minorities and Whites increase with age such that greater wealth gaps are apparent at older ages (Brown, 2016) . Thus, there is a question of whether the cumulative effects of disadvantage place racial/ethnic minorities at greater risk for alcohol problems than Whites as age increases, and even whether cumulative disadvantage trumps the more proximate effects of adult social role transitions.
In this study, we examine the racial/ethnic differences in the onset, offset and recurrence or persistence of alcohol problems during the 20s and 30s. We hypothesize that racial/ethnic differences may be partly explained by differences in cumulative exposure to socioeconomic disadvantages from adolescence to the 30s, HD patterns and transitions in adult social roles. Specifically, we expect that racial/ethnic minorities will experience later onset and greater recurrence of alcohol problems than Whites, and that cumulative disadvantage will be more influential for racial/ethnic minorities than adult social roles in explaining the later onset of problems.
METHOD

Data
Data are from the National Longitudinal Survey of Youth 1979 (NLSY79) cohort, an ongoing study by the US Department of Labor. The NLSY79 used a stratified, clustered design to select a nationally representative sample of individuals born in [1957] [1958] [1959] [1960] [1961] [1962] [1963] [1964] . With a 90% response rate in 1979, the initial sample size included 11,406 civilian participants aged 14-21. Interviews were conducted annually from 1979 to 1994, and survey retention up to 1994 was 90% (U.S. Bureau of Labor Statistics, 2012).
The sample was restricted to past-year drinkers who participated in the 1989 and 1994 interviews (when the dependent variable was measured, N = 6098). By 1994, participants were ages 30-37. Supplemental analysis (not shown here) indicated some differences between the analytic sample and those excluded from this study. Blacks, Hispanics, older respondents and those with lower SES were less likely to be included in the analytic sample than Whites, younger respondents and persons with higher SES.
Measures
Dependent variable Alcohol problems. In 1989 and 1994, respondents were asked about past-year alcohol dependence symptoms including tolerance, withdrawal, drinking longer/larger quantities, trying to quit/control drinking, cutting down on activities to drink, spending a lot of time drinking/getting over drinking and continuing to use despite health/ emotional problems. For sufficient power, we used a cutpoint of 2+ symptoms, which is similar to DSM-IV criteria for subclinical alcohol dependence (American Psychiatric Association, 1994) , and consistent with DSM-V's threshold used to define mild alcohol use disorder (American Psychiatric Association, 2013) . The 1989 and 1994 measures were combined to capture transitions into and out of alcohol problems: (a) No problems in both time points, (b) 1989 onset and 1994 offset (hereafter referred to as earlier onset/offset from the 20s to 30s), (c) onset in 1994 (hereafter referred to as later onset in the 30s) and (d) recurrence or persistence in 1989 and 1994 (hereafter referred to as recurrence/persistence). Because alcohol problems were only captured at two time points, our measure overlooks those who may have experienced symptoms prior to 1989. We could not distinguish between recurring problems (separated by periods of remission) from chronic or persistent problems (with no remission between time points), and so we label the last group as recurrence/persistence.
Primary independent variable
Race/Ethnicity. Respondents' self-reported racial/ethnic origin (1979 survey) was categorized into (a) non-Hispanic White, (b) non-Hispanic Black, (c) Hispanic and (d) Other groups including Asian, Hawaiian/ Pacific Islander, American Indian and unspecified.
Explanatory factors
Demographics/Socioeconomic status. Demographics include sex and age. We created three measures of cumulative poverty (proportion of time spent in poverty based on yearly NLSY poverty measures defined under US federal poverty guidelines) to capture early poverty (1979) (1980) (1981) (1982) (1983) (1984) , early through young adult poverty (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) , and cumulative poverty (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) . Educational attainment by age 25 was categorized into less than high school, high school degree or equivalent, some college, and college degree or higher.
Life course drinking. Early onset of drinking at least one to two times a month before age 15 was used as a marker of higher risk for alcohol problems (Muthén and Muthén, 2000; Hingson et al., 2006) . In the 1982-1984, 1988-1989 and 1994 surveys, respondents reported past-month frequency of drinking 6+ drinks on same occasion. Frequent HD was defined as 6+ drinking at least four to five times in the past month. Two variables were created to capture the number of years of frequent HD at two different periods: early HD (1982 HD ( -1984 and later HD (1988-89) . We created a separate dichotomous variable to capture frequent HD in 1994, current HD (yes/no).
Marriage and parenthood. Transitions into adult social roles were created according to (a) early onset, (b) young adulthood and (c) concurrent transitions. Early marriage was defined as being married before the age of 20 (Kretsch and Harden, 2014) . Early parenthood was defined as having a first child before the age of 23 based on a past study that found significant effects on binge drinking (Wolfe, 2009) . In young adulthood, marital and parenting statuses were created from 1988 survey (status before the outcome was measured). 
Analysis
Descriptive analysis compared racial/ethnic differences in alcohol problems and the explanatory variables. This provided information on differential exposure of explanatory factors across racial/ethnic groups, and by sex.
Next, a series of regression models were conducted. Multinomial logistic regression was used to compare the four categories of alcohol problems: no problems (reference), earlier onset/offset, later onset and recurrence/persistence. For analyses of recurrence/persistence, earlier onset/offset was the referent rather than no problems in order to identify potential factors for understanding why some continue to experience problems while others do not. Model 1 served as the based model with race/ethnicity and demographics (i.e. sex and age). Model 2 accounts for differential exposures early in the life course from adolescence (1979; mean age 17.6) to early 20 s (1984; mean age 22.6). Model 3 considers factors occurring in the mid-to-late 20s by 1988 (mean age 27.1). Model 4 focuses on the most proximate influences that may explain higher risk of later onset or recurrence/persistence (1994, mean age 33.0). Building on model 4, the final model 5 includes concurrent effects of HD (1994) . To further examine the role of explanatory factors (specifically, cumulative disadvantage, HD and adult social role transitions), we tested interactions of race/ethnicity with these factors when race/ethnicity was a significant predictor of alcohol problems.
All statistical analyses were conducted with Stata v.13.0 (StataCorp., 2013). The Stata survey command, -svy-, was applied to account for stratification and clustering, and sample weights were used to correct for non-probability sampling, attrition over time and population generalizability.
RESULTS
Descriptive statistics
Fifteen percent of the total sample experienced two or more alcohol problems in the past year either in their 20s or 30s. Among this sample, 6.2% transitioned into and out of alcohol problems (i.e. earlier onset/offset), 5.2% had a later onset in the 30s, and 3.2% had recurring/persistent problems in the 20s and 30s. As shown in Table 1 , Whites and Hispanics had higher rates of young adult onset/offset than later onset; by contrast, Blacks had higher rates of later onset than earlier onset/offset, and compared to Whites and Hispanics. There were no significant racial/ethnic differences in alcohol problems among women (not shown). But among men, there were significant differences in later onset for Blacks compared to Whites (10.7 versus 6.0%; P < 0.01), and a marginal HispanicWhite difference (9.1%; P = 0.052).
Socioeconomic status
As expected, differential life course exposure to poverty was stark, with Blacks and Hispanics spending more time in poverty than Whites (Table 1) . By age 25, Blacks and Hispanics were less likely to have a high school or college degree than Whites.
Life course drinking Whites were less likely than Hispanics to begin drinking regularly before age 15. However, Whites had more years of frequent HD in their early 20s than either Blacks or Hispanics. These racial/ethnic differences in the number of years of HD disappeared in the late 20s, and by the 30s, Blacks and Hispanics were much more likely than Whites to engage in current HD.
Adult roles
We found racial/ethnic differences in the timing of marriage and parenthood. Marriage, whether early or during the 20s, was more common among Hispanics and Whites than Blacks. A higher proportion of Blacks experienced marital dissolution compared to Whites. As expected, early parenthood was greater among Blacks and Hispanics than Whites, a trend that continued into the mid-20s. Whites were more likely to become a parent later. These racial/ethnic trends were seen in both sexes, but compared to men, women were more likely to be a parent in the 20s and less likely to transition to parenthood at a later age.
Findings from multivariate models Earlier onset of alcohol problems. Table 2 presents multinomial regression coefficients showing the relative risk of earlier onset of problems in the mid-to-late 20s versus no problems. Blacks and Hispanics were not significantly different from Whites in their relative risk of earlier onset/offset. Both early and later HD were associated with increased risk for earlier onset/offset, as was having lower educational attainment.
Later onset of alcohol problems. Table 3 presents multinomial regression coefficients showing the risk of later onset of alcohol problems in the 30s compared to no problems. In Model 1, Blacks have higher relative risks than Whites for experiencing later onset compared to no problems. A statistically significant difference was not found for Hispanics versus Whites. After accounting for early poverty, HD and adult role transitions in Model 2, Blacks remained at higher risk for alcohol problems; however, this disparity disappeared when adjusting for these factors in young adulthood (mid-tolate 20s) in Model 3 and more proximal factors (during 30s) in Model 4. In the final model, cumulative poverty across all study years, lower educational attainment and current HD were significant Hispanic-White pairwise difference for covariates at P < 0.01 and for outcome at P < 0.05. c Proportion of time spent in poverty. Notes: Relative risk ratios using weighted data. ***P < 0.001; **P < 0.01; *P < 0.05. Notes: Relative risk ratios using weighted data. ***P < 0.001; **P < 0.01; *P < 0.05.
risk factors for later onset. In addition, being married (versus single) by the mid-20s was significantly associated with 44% lower likelihood of later onset. However, none of the role transitions from the 20s to the 30s were significant. We tested whether the effects of our explanatory factors on later onset differed by racial/ethnic groups by examining interactions. The effects of SES and HD on later onset were similar across racial/ethnic groups (i.e. non-significant interaction terms). The only significant interaction was found for marital status in the 20s, specifically for Blacks and Hispanics who were separated/divorced/widowed (P Black = 0.012 and P Hispanic = 0.035), indicating that marital dissolution was associated with a lower risk of alcohol problems in Blacks and Hispanics compared to those who were married or single.
Recurrence/persistence of alcohol problems. Table 4 presents the findings for the small subset who experienced recurring/persistent problems in their 20s and 30s compared to those who transitioned out of alcohol problems in their 30s. Controlling for age and sex, Blacks and Hispanics had higher relative risks than Whites for recurrence/persistence (versus transitioning out) of alcohol problems but these relationships were not significant. Proximal factors were important predictors of recurrence/persistence (Models 4 and 5), in particular current HD and cumulative poverty. Neither marriage or parenthood, nor transitions into these roles had a significant effect on recurrence/persistence.
DISCUSSION
Few studies have examined racial/ethnic differences in the transitions in and out of alcohol problems, and even fewer have investigated explanatory factors that might account for group differences. Using longitudinal data from a US general population sample, our study revealed a Black-White disparity in later onset of alcohol problems in the 30s, but not in young adult onset/offset nor in recurrence/persistence of alcohol problems in the 30s. Guided by a life course framework and cumulative disadvantage theory, our results further indicated that chronic poverty is an important predictor of alcohol problems above and beyond transitions into adult social roles of marriage and parenthood. We discuss these key findings and their implications for alcohol-related disparities below.
A significant portion of the racial/ethnic differences was found in the exposure to factors expected to relate to the risk for alcohol problems. Blacks and Hispanics spent more time in poverty, had lower education, and had different patterns in the acquisition and timing of adult social roles than Whites. These findings are not new. Demographic trends consistently show greater disadvantages in racial/ethnic groups (more poverty among Blacks, and lower education for Blacks and Hispanics), and marital differences (lower rates among Blacks versus Whites and Hispanics) and parenting transitions (Blacks and Hispanics become parents earlier than Whites) (Aughinbaugh et al., 2013; Maralani, 2013; Kim and Raley, 2015) . Our study suggests that these differences in exposures and timing of risk and protective factors appear to contribute to racial/ethnic differences in transitions into and out of alcohol problems. Much of the alcohol research overlooks how 'aging out' effects of marriage or parenthood, or cumulative poverty differ across racial/ethnic groups. These disadvantages and earlier timing of developmental turning points underscore the need to recognize these different lived experiences and the implications for alcohol problems among minorities.
The key disparity finding of Black-White differences in later onset of alcohol problems disappeared after accounting for explanatory factors. Cumulative poverty and lower education were consistent and strong predictors of later onset. This later onset might be related to the accumulation of disadvantage that builds up across the life course. Notably, the transition from the 20s to 30s is a critical period for achieving SES, and the 30s is often a time when SES stabilizes (Furstenberg, 2008) . If minorities have trouble achieving socioeconomic stability in the 30s, compounded with early disadvantages, the stresses and realities associated with this may place them at higher risk for HD and alcohol problems. Future studies should take a longitudinal perspective on changes in SES to see if this influences continued HD and later onset of alcohol problems among racial/ethnic groups.
Traditional markers of adulthood, such as getting married and having children, have been shown to reduce the risk of alcohol problems (Miller-Tutzauer et al., 1991; Bachman et al., 1997a; Dawson et al., 2006) . While early parenting has been associated with reduced alcohol consumption, this protective effect wanes over time (Wolfe, 2009) . Moreover, taking into account Blacks' and Hispanics' greater cumulative disadvantage, earlier transitions to marriage and parenthood might result in greater economic stress and set the stage for more HD and later alcohol problems. We found that Blacks and Hispanics have less HD in the 20s compared to Whites, but significantly greater HD in their 30s. This finding is similar to other studies showing a crossover in risk, whereby racial/ethnic minorities are at lower risk for adverse health behaviors in adolescence but higher risk in early adulthood compared to Whites (Brown et al., 2007; Lawrence et al., 2014) .
Differential exposures also operated in unexpected ways to explain the later onset of alcohol problems for racial/ethnic minorities. In our multivariate models, being married in the mid-20s, but not marital transitions in the 30s, was a consistent and significant protective factor for later onset across all groups. However, the significant interaction found between race and marital dissolution indicates that marital dissolution may have less of an adverse effect for minorities. While Blacks and Hispanics were more likely to be separated/divorced/widowed in the 20s than Whites, this status afforded some protection against later onset of alcohol problems compared to being never married or even married. Marital dissolution has been associated with harmful effects (Kretsch and Harden, 2014) , which was consistent for Whites in this study, but could getting out of a marriage may be less harmful for racial/ethnic minorities? This finding warrants further research to examine the meaning of marriage and marital dissolution in relation to alcohol problems in Blacks, Hispanics, and Whites.
We did not find racial/ethnic disparities in earlier onset nor recurrence/persistence of alcohol problems. These findings conflict with NESARC data showing Whites are more likely to experience past-year alcohol dependence in the 20s (Grant et al., 2004) and minorities are more likely to experience recurrence (Grant et al., 2012) . The discrepant finding may be related to measurement (capturing DSM-IV alcohol dependence versus alcohol problems) or cohort effects, given that the young adults who were part of the larger NESARC sample of US adults 18+ were born in the late 1970-1980s while this study sampled young adults born [1957] [1958] [1959] [1960] [1961] [1962] [1963] [1964] . Future research is needed to examine racial/ ethnic disparities in alcohol dependence, based on DSM-criteria, longitudinally over time.
These study findings should be considered in light of the following limitations. First, findings are only generalizable to the U.S. population born between 1957 and 1964, reflective of the post-baby boomer cohort. Second, the outcome measure was derived from data that are more than 20 years old. However, national longitudinal data permitting a life course perspective and analysis of alcohol problems are rare; most US national data are cross-sectional requiring retrospective reports or if prospective, are limited to Notes: Relative risk ratios using weighted data. ***P < 0.001; **P < 0.01; *P < 0.05.
several years of data (versus NLSY's 16 years of data up to 1994). Third, the measures for alcohol problems, two symptoms experienced in the same 12-month period consistent with DSM-IV criteria, are likely to capture mild dependence. Furthermore, additional time points to capture recurrence (repeated problems with remission) versus persistence (continued symptoms without remission) of problems are needed and would offer insight into clinical and public health interventions. Fourth, the NLSY79 surveys assessed past month's frequency of 6+ drinks on occasion, which significantly exceeds that of current NIAAA HD guidelines using sex-specific 5+/4+ drinks on occasion (National Institute on Alcohol Abuse and Alcoholism, 2005); and thus risks under-identifying HD in the sample. Also, while we found that HD was a significant predictor of alcohol problems, the observed relationship may be stronger than had we been able to use the 5+/4+ HD criteria. Fifth, due to the smaller sample sizes of Blacks and Hispanics compared to Whites, the model estimates of alcohol problems that were more rare and, in particular, interactions of race by explanatory factors may be less reliable for Blacks and Hispanics and should be interpreted with caution. Also, while we include other racial/ethnic groups in our analyses, we do not interpret the findings given the heterogeneity of this group. Finally, we did not have sufficient power to conduct sex-stratified analyses. While we controlled for sex, past studies have shown significant sex differences in alcohol problems, with men at higher risk (Grant et al., 2012) . Poverty and adult social roles can have differential effects on alcohol problems across sex.
Women have more risks associated with poverty experiences, and men have greater benefits from marital formation than women while women have less risk from marital dissolution (Zick and Smith, 1991; Raley and Sweeney, 2009 ). Future studies should consider sex in racial/ethnic differences of alcohol problems.
Overall, alcohol problems are more common in young adulthood and decline over time. However, our study shows that Blacks are more likely than Whites to experience a later onset of alcohol problems in the 30s, due in part to differences in the accumulation of disadvantage and HD patterns, both of which have a stronger effect on risk for later onset and recurrence/persistence of alcohol problems than do social role transitions. These study findings suggest the benefits of interventions to alleviate social disadvantages across the life course (e.g. policy efforts to reduce poverty and increase educational opportunities) and of interventions targeting racial/ethnic minorities during their late 20s and 30s to prevent HD and alcohol problems. Universal prevention strategies to reduce HD and alcohol-related problems are abundant for young adults. However, if Blacks are transitioning into alcohol problems while Whites are transitioning out of alcohol problems, this points to a clear need for targeted prevention strategies beyond young adulthood to address alcohol-related disparities.
